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HSLGHPLRORJ\DUHXWLOL]HG7KHPDFURVHLVPRORJ\VWXGLHVWKHVKRFNLQWHQVLW\WKURXJKWKHFROOHFWLRQDQGFODVVLILFDWLRQ
RIWKHHIIHFWVXSRQSHRSOHREMHFWVEXLOGLQJVDQGHQYLURQPHQW>@,QSDUWLFXODUWKHKLVWRULFDOVHLVPRORJ\XWLOL]HV
WKHKLVWRULFDOLQYHVWLJDWLRQPHWKRGVFROOHFWLQJWKHLQIRUPDWLRQIURPWKHDYDLODEOHVRXUFHVWHVWLPRQLHVUHSRUWVHWF
%RWKDUHEDVHGXSRQWKHTXDNHVRFFXUUHGLQWKHSDVWDQGRXWOLQHWKH³REVHUYHG´KLVWRULFDOVHLVPLFDFWLYLW\>@7KH
GLVDVWHUHSLGHPLRORJ\FRQFHUQV WKHGHYHORSPHQWDQGIUHTXHQF\RI LOOQHVVHVVXEVHTXHQW WRKD]DUGRXVHYHQWVDQG LW
VXUYH\V WKH FDXVLQJ IDFWRUV LQIOXHQFLQJ DQG GHWHUPLQLQJ WKH GLVWULEXWLRQ RI KHDOWK VWDWXV DQG GLVHDVHV DPRQJ WKH
SRSXODWLRQ>@,QWKHIROORZLQJFKDSWHUVILUVWO\DSDVWVHLVPLFHYHQWFKRVHQDVDFDVHVWXG\LVGHVFULEHGZLWKLWVJHR
SK\VLFDO SDUDPHWHUV VHFRQGO\ WKH GDWD DQG WKH PHWKRG DUH SUHVHQWHG WKLUGO\ WKH RXWFRPHV DUH OLVWHG ILQDOO\
FRQFOXVLRQVDUHGUDZQ
&DVHVWXG\
7KLVUHVHDUFKLVIRFXVHGRQWKH$SULO0D\ILFNOHVHLVPLFDFWLYLW\LQWKHVRXWKHUQHDVWHUQ(PLOLD5RPDJQD
5HJLRQFDOOHG5RPDJQDZKLFKUHFRUGHGWKHKLJKHUPD[LPXPPDFURVHLVPLFLQWHQVLW\UHJLVWHUHGXQWLO)LJ
7KH VHLVPLF VZDUP KDG D SDUWLFXODU WUHQG HYROXWLRQ )LJ  DQG ZDV IHOW HVSHFLDOO\ EHWZHHQ WKH QRUWKHDVWHUQ
$SHQQLQHVDQGWKHWRZQVRI)DHQ]DDQG)RUOu,WEHJDQRQ$SULOZKLOHWKHVWURQJHVWVKRFNRIWKHVHTXHQFHZDV
UHFRUGHGRQ0D\/RFDO0DJQLWXGH0O>@


D       E
)LJD0D[LPXP0DFUR6HLVPLF,QWHQVLW\UHJLVWHUHGLQ,WDO\XQWLOLQ0HUFDOOL6FDOH>@E0D[LPXP0DFUR6HLVPLF,QWHQVLW\RIWKH
(PLOLD5RPDJQDUHJLRQDQG5RPDJQDDUHD
7KHRYHUDOO FXPXODWLYHQXPEHURI VKRFNVZLWKLQ0D\ DPRXQWHG WRZLWK DGUDPDWLFSHDNRQ WKHQLJKW
EHWZHHQ0D\DQGLQ0D\)LJ$VVKRZQE\WKH,WDOLDQPDFURVHLVPLFLQWHQVLW\PDSV)LJ5RPDJQD
VXEUHJLRQKDVUHFRUGHGDGLVFUHWHVHLVPLFDFWLYLW\DWOHDVWVLQFHWKH\HDUZKLFKKDVUHDFKHGPD[LPDLQWHQVLWLHV
,;;0HUFDOOL6FDOH7KHKLVWRULFDO HDUWKTXDNHVRFFXUUHG LQ IRUPRI VHLVPLF VHTXHQFHVDQG WKH WZRPDLQNQRZQ
VKRFNVKDSSHQHGLQ$SULO0Z DQG$SULO0Z >@7KH\EHJDQZLWKDPDMRUHYHQWKDUPIXO
HQRXJKWRFDXVHGHVWUXFWLRQDQGFRQWLQXHGZLWKDQXPEHURIDIWHUVKRFNVVRPHRIZKLFKSURGXFHGIXUWKHUGDPDJH
2WKHUVHLVPLFVHTXHQFHVFKDUDFWHUL]HGE\DGLIIHUHQWWUHQGZHUHUHFRUGHGHJWKH2FWREHU1RYHPEHUVHTXHQFH
EHJDQZLWKVRPHPLOGVKRFNVDQGFXOPLQDWHGZLWKDPDLQTXDNHFDXVLQJGLVFUHWHGDPDJH*LYHQWKDWWKHVHLVPLF
KLVWRU\RI5RPDJQDLVFKDUDFWHUL]HGE\UHFXUUHQWPHGLXPORZPDJQLWXGHVHLVPLFVHTXHQFHV0OLQLWZDV
LPSRVVLEOHWRVWDWHLQZKLFKZD\WKHHDUWKTXDNHVHTXHQFHFXUUHQWO\LQSURJUHVVZRXOGHYROYH>@
'DWDFROOHFWLRQDQGPHWKRG
,QRUGHUWRUHWUDFHZKDWKDSSHQHGVLPXOWDQHRXVO\WRWKHVHLVPLFHYHQWVDQXPEHURIKLVWRULFDODQGFRQWHPSRUDU\
GRFXPHQWVZHUHDQDO\VHGDQGFRPSDUHG,QWKLVZD\LWZDVSRVVLEOHWRKLJKOLJKWWKHV\VWHPIODZVDQGYLUWXHVWREH
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UHVSHFWLYHO\DYRLGHGDQGVWUHQJWKHQHG$SUHOLPLQDU\FROOHFWLRQFDPSDLJQZDVSHUIRUPHGUHWULHYLQJLQIRUPDWLRQIURP
IRXUGLIIHUHQWVRXUFHV6FLHQWLILFDQGLQVWLWXWLRQDOGRFXPHQWVZHUHFROOHFWHGLQWKHDUFKLYHVRIWKHL0XQLFLSDOLW\RI
)DHQ]DLL(PLOLD5RPDJQD5HJLRQLLLFHQWUDOGHSDUWPHQWRIWKH,WDOLDQ&LYLO3URWHFWLRQ'3&DQGLY,WDOLDQ
1DWLRQDO,QVWLWXWHRI*HRSK\VLFVDQG9ROFDQRORJ\,1*9RI5RPHDQG%RORJQD

)LJXUH(ODERUDWLRQRIWKHGDWDFROOHFWHGE\WKH6HLVPLF%XOOHWLQ>@8SSHUVLGH/RFDO0DJQLWXGHLQ5LFKWHU6FDOHDQGHDUWKTXDNH
GHSWKVLQ.PLQ)DHQ]DDUHDLQ$SULO0D\'D\VXQGHUOLQHGLQ\HOORZUHODWHWRWKHDFRXVWLFGHWHFWLRQRIVHLVPLFWKXGVUHSRUWHGE\WKH
QHZVSDSHUV/RZHUVLGH1XPEHURIVKRFNVSHUGD\DQGWKHLUFXPXODWLYHWUHQG
7KHQHZVSDSHUUHOHDVHZDVJDWKHUHGLQWKH³0DQIUHGLDQD´OLEUDU\LQ)DHQ]DDQGLQWKHFHQWUDO'3&LQ5RPH$ERXW
UHSRUWVZHUHDQDO\VHGDQGFODVVLILHGZLWKLQDQDGKRFGDWDEDVHUHSRUWLQJWKHPDLQIHDWXUHV)LJ


)LJ([DPSOHRIFODVVLILFDWLRQDQGWD[RQRP\RIGRFXPHQWVFROOHFWHGRQWKHVHLVPLFVHTXHQFHLQWKH)DHQ]DDQG)RUOuDUHDVUHODWHGWRWKH
,WDOLDQQDWLRQDOPDVWKHDG³,O5HVWRGHO&DUOLQR´>@
5HVXOWVDQGGLVFXVVLRQ
7KHSUHVVUHJLVWHUHGDSHDNRIDUWLFOHVDQGSDJHVDURXQGWKH³PDLQVKRFN´RI0D\+RZHYHUDUDLVHRI
VRFLHWDOVWUHVVPL[HGZLWKDQ[LHW\ZDVUHSRUWHGDOODORQJWKHVHLVPLFSKDVHDQGHYHQEH\RQGLWVHQGUHDFKLQJDOVRD
ZLGH UHVRQDQFH LQ WKH QDWLRQDOPHGLD7KHXQVWHDG\ VHLVPLF WUHQGPHOWHG RQ WKH RQHKDQGZLWK WKH XQFHUWDLQW\
LQKHUHQW WR WKH RFFXUUHQFH SUREDELOLW\ RI D TXDNH DQG RQ WKH RWKHU KDQG ZLWK WKH HUUDWLF DPSOLILFDWLRQ DQG
DSSUR[LPDWHGLQIRUPDWLRQUHOHDVHGE\WKHPDVVPHGLD,QGHHGLQWKDWPRQWKDQDUWLFOHUHSRUWHGWKDW³VWDWLVWLFVDUH
PDGHRISDSHUZKLOHIHDULVWDQJLEOH´>@,QVSLWHRIWKHORZPDJQLWXGHLQYROYHGWKHLQIRUPDWLRQUHOHDVHIURPWKH
VFLHQWLILF DQG HPHUJHQF\ ERGLHV ZDV SURPSWO\ GLVFORVHG +RZHYHU WKHUH ZHUH VHYHUDO IDFWRUV SOD\LQJ ZLWK WKH
5RPDJQDLQKDELWDQWPHQWDOVWDWXVVXFKDVDWKHFXPXODWLYHWUHQGRIWKHGD\DIWHUGD\³UDSLGILUH´RIVKRFNVE
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WKHGD\DQGRUQLJKWWLPHRFFXUUHQFHVDFFRPSDQLHGE\WKHVHLVPLFQRLVHWKXGVFWKHPLOGEXWFHUWDLQUDLVHRIWKH
PDJQLWXGHYDOXHVDQGGWKHHSLFHQWUHVKLIWLQJ³KHUHDQGWKHUH´LQWKH5RPDJQDWHUULWRULHV0RUHRYHUGXULQJWKH
UHVWOHVVVHLVPLFVZDUPWKHVWDWHRIVWUHVVZDVZRUVHQHGE\DFRQIXVHGVLWXDWLRQJHQHUDWHGE\DTXLFNEORRPLQJ
RXWRIJRVVLSVDQGOHJHQGVRQHDUWKTXDNHV,QSDUWLFXODUVRPHDOHDWRU\DVWURQRPLFDQGUHOLJLRXVHYHQWVWKHIDFWWKDW
WKHPDLQ5RPDJQDTXDNHVRFFXUUHGLQ$SULOWKH³FRVPLFDOLJQPHQWRIVL[SODQHWVZLWKWKHVXQDQGPRRQ´RQ0D\
DQGLWVLQIOXHQFHRQWKHVHLVPLFLW\WKHVWXGLHVRQWKLVWRSLFRI5DIIDHOH%HQGDQGLDZHOONQRZQVHOIHGXFDWHGPDQ
ZKRDSSDUHQWO\ZDV³DEOHWRIRUHFDVW´TXDNHVDQGWKHUHFXUUHQFHRQ0D\RIWKH³0DGRQQDGHOOH*UD]LH´ORFDO
SDWURQVDLQWIHVWLYLW\KDYLQJVDLGDFFRUGLQJWRDQFLHQWWUDGLWLRQVWKDW³)DHQ]DZLOOWUHPEOHEXWZLOOQRWIDOO´
*LYHQWKHIDFWRUVPHQWLRQHGDERYHWKHDIWHUPDWKVRQWKHDQWKURSLFV\VWHPVZHUHVHYHUDODQGWKH\SURJUHVVHGZLWK
DFDVFDGLQJHIIHFW$VUHSRUWHGE\DORFDOPDVWKHDG³WKHSURORQJHGVWUHVVULVNVWRFDXVHPDQ\PRUHGDPDJHWKDQIHZ
PDJQLWXGHGHJUHHV´>@)LUVWO\ZLGHVSUHDGKHDOWKLPSDFWVZHUHUHFRUGHG'XULQJKD]DUGRXVVLWXDWLRQVWKHKXPDQ
ERG\PD\UHOHDVHVRPHKRUPRQHVHJ&RUWLVRO$GUHQDOLQH1RUDGUHQDOLQHWKDWLQFUHDVHSK\VLFDOSHUIRUPDQFHV,I
WKHKRUPRQHVUHPDLQLQWKHEORRGFLUFXLWWRRPDQ\GD\VDVLWRFFXUUHGLQWKH\PD\FDXVHQHXURWLFUHDFWLRQV
VXFK DV SURORQJHG DQ[LHW\ VWDWXV QLJKWPDUHV DQG DVWKHQLD 7KH LPSDFWV RQ WKH KHDOWK FRQGLWLRQV RI WKH ORFDO
FRPPXQLW\ LV SURYHG E\ D FRQVLGHUDEOH LQFUHPHQW RI VDOHV FRQVXPSWLRQ RI GRZQHUV 6HFRQGO\ D VFDWWHUHG VHOI
HYDFXDWLRQDQGFRPPXWLQJRIWKHSRSXODWLRQVWDUWHGLQ$SULOGUDPDWLFDOO\LQFUHDVHGLQ0D\DQGODVWHGXQWLO-XQH,Q
WKHZKROH5RPDJQDWKRXVDQGVRISHRSOHGLVSODFHGRXWGRRUHLWKHULQFDUVJDUGHQVDQGSDUNVZKHUHVHYHUDOWHQWVLWHV
ZHUHVHWXSRUPRYHGRXWRIWRZQV7KLVEHKDYLRXUFDXVHGDGHHSFKDQJHLQWKHXVXDOSRSXODWLRQ¶VGDLO\KDELWVDQG
LQYROYHGHYHQVHFXULW\LVVXHVGXHWRVRPHORRWLQJDWWHPSWV7KLUGO\VRPHGDPDJLQJDQGLUUDWLRQDOVRFLDOEHKDYLRXUV
ZHUH UHSRUWHG 7KH ORFDO FRPPXQLW\ UHVXOWHG RYHUH[SRVHG WR WKH VHLVPLF XQFHUWDLQW\ DQG RIWHQ WKH ZURQJ DQG
FRXQWHUSURGXFWLYH ULVN SHUFHSWLRQ LPSOLHG RWKHU QHJDWLYH FRQVHTXHQFHV )RU H[DPSOH L WKH EXUGHQLQJ RI WKH
FRPPXQLFDWLRQ QHWZRUNV GXH WR LQQXPHUDEOH SKRQH FDOOV IRU EDVLF LQIRUPDWLRQ WR WKH HPHUJHQF\ UHVSRQVH
VZLWFKERDUGVDIWHUHDFKVKRFNLLWKHZHDNHQLQJRIWKHPRELOLW\QHWZRUNVMDPPHGE\WKHLQFUHDVHRIFDUWUDIILFDQG
FRPPXWLQJ >@ DQG LLL WKH UHSHDWHG JDWKHULQJ RI KXQGUHGV RI GHYRWHHV LQ DQFLHQW FKXUFKHV KLJKO\ YXOQHUDEOH
EXLOGLQJVLQ,WDO\
7KHRUGLQDU\DQGH[WUDRUGLQDU\PDWWHUVDULVHQZHUHSURPSWO\DQGHDVLO\VROYHGE\WKHPXQLFLSDODXWKRULWLHVDORQJ
ZLWK WKH HPHUJHQF\ WHDPV$OWKRXJK WKHPHGLD RIWHQXVHG WKH H[SUHVVLRQ ³VWDWH RI HPHUJHQF\´ WKLVZDV QHLWKHU
DFWXDOO\UHTXHVWHGQRUGHFODUHG LQDQ\SODFH<HWDVRUWRI³VWDWHRIDODUP´ZDVUHFRUGHG6LQFH WKHILUVWGD\ WKH
DYDLODEOHVFLHQWLILFLQIRUPDWLRQZDVSXEOLFO\GLVFORVHGDQGFULWLFDOEXLOGLQJVDQGLQIUDVWUXFWXUHVZHUHPRQLWRUHGWR
SUHYHQWWKHSRVVLEOHDFFXPXODWLRQRIVWUXFWXUDOVWUHVVGXHWRWKHVKRFNUHSHWLWLRQV>@*LYHQWKHXSUDLVLQJVRFLDO
WXUPRLO GLIIHUHQW HPHUJHQF\ WRROV ZHUH GHSOR\HG ODWHU RQ 2Q0D\  WKH HPHUJHQF\ DXWKRULWLHV DFWLYDWHG ILYH
XQSUHFHGHQWHG³DVVLVWDQFHSRLQWV´LQ)DHQ]DVHWXSZLWKWKH'3&WKH5HG&URVVDQGILUHILJKWHUVRIIHULQJVHYHUDO
WHQWVSODFHGLQVLWXIRUPHGLFDOUHFRYHU\DQGNH\LQIRUPDWLRQGLVFORVXUH2Q0D\WKH³0XQLFLSDOLW\2SHUDWLRQDO
&RPPLWWHH´ZDVLPSOHPHQWHGJDWKHULQJDOOWKHHPHUJHQF\DXWKRULWLHV)HZKRXUVODWHUWKLVFRXQFLOZDVH[WHQGHGWR
DOOWRZQVVHLVPLFDOO\FRQFHUQHG&RQVHTXHQWO\EHIRUHWKH³PDLQVKRFN´RI0D\DOOLQWHUHVWHGSURYLQFHVZHUHLQ
FORVHFRQWDFWDQGFRRUGLQDWHGERWKDWORFDODQGPDMRUVFDOHOHYHO
&RQFOXVLRQVDQGUHFRPPHQGDWLRQV
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EHIRUHH[WUHPHHYHQWVPD\RFFXU*LYHQWKHFRPSOH[LW\RIWKHPXOWLGLVFLSOLQDU\PDWWHUVDULVHQWKHUHDUHQRWSHUIHFW
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